Altered basal release and depressor effect of L-DOPA in the nucleus tractus solitarii of spontaneously hypertensive rats.
1. L-DOPA as a probable neurotransmitter of baroreceptor afferents functions as a tonic to mediate cardiodepressor control in the nucleus tractus solitarii (NTS). We attempted to clarify further whether a transmitter-like L-DOPA system is altered in NTS of adult spontaneously hypertensive rats (SHR). 2. By microdialysis of left NTS area, the basal L-DOPA release was lower in SHR than in Wistar-Kyoto (WKY) rats. This release was partially inhibited by tetrodotoxin (TTX, 1 mu mol/L) to a similar degree in both strains. TTX-sensitive L-DOPA release was lower in SHR than in WKY. 3. L-DOPA (10-300 ng) and L-glutamate (3-100 ng) microinjected into left NTS produced dose-dependent hypotension and bradycardia. No difference of responses to L-glutamate was seen in either strain. However, depressor but not bradycardic responses to L-DOPA at higher doses were slightly greater in SHR than in WKY. 4. In caudal dorsomedial medulla including NTS, tyrosine hydroxylase activity was increased in SHR compared to WKY, while there was no difference in either strain of L-aromatic amino acid decarboxylase activity. 5. Impaired tonic neuronal activity to release L-DOPA in NTS may be involved in the maintenance of hypertension in SHR. An increase in sensitivity of a recognition site for L-DOPA seems to occur as a compensatory mechanism for impairment of the neuronal activity.